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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To control the air-fuel ratio with high 
precision via simple control with a minimum number of sensors by 
updating the coefficient of a leaning model, and controlling a fuel 
injection quantity based on the difference between the target air- 
fuel ratio and estimated air- Feel ratio. 

SOLUTION: A control device 15 receives detection signals from 
various sensors detecting the operation state of an engine 1. The 
sensors include a crank angle sensor 20 detecting the rotational 
angle of a crankshaft 3, an intake pipe negative-pressure sensor 21 
detecting the intake negative pressure in an intake pipe 6 and an 
air-fuel ratio sensor 22 detecting the exhaust air-fuel ratio in an 
exhaust pipe 8. The control device 1 5 arithmetically processes the 
detection signals of these sensors and transmits control signals to 
an injector 13, a fuel pump 17 and an ignition coil 11, and it outputs 
the learning signal correcting the estimated intake air quantity and 
estimated intake fuel quantity to reduce the difference between the 
estimated air-fuel ratio and actual exhaust air-fuel ratio. The air- 
fuel ratio can be controlled with high precision via simple control 
with a minimum number of sensors. 
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Lt^7>^7 ^«#i-*^t">r -7 7 ti 3 ©steals 
£gai-r6iH]$E£Sb3:aj$G2 s sait, RA#£$fta 
*itfl>ftt> y iz^^u*— *w§p» 2 7 ictb a-r 4 5 

l=LTl*<&. SS-tr^-y-1 i;aS-b>-t2(Dii^ 
^SSW $8*PXgP 3 5 A7J L . x>v>;gSi:l)Rm < g 
^f^^Btt! 2 7 Iztii7j-f $4 3 1= Lt 

[0 0 3 5] 01 8I4. 01 7a>0i£SI!)gaj$02 8 CD 
l**«t^Pl/^B?ftS. ^2S«tbSi52 8 alcfc 

8 bi=fcivcftaafr&fcinaa*ttuiu RsapiiJt 

m^%B—/<X7 4)l,$ 2 8c *fiia*-&fctfl)<t:<Z>ll 

fipg£fil££ <t y . i£SflPiiSfiI*£ ii*m»a5 2 a -c 

[0 0 3 6] 019 (A) (4. 01 7 aaaflffiUnxa 
3 50>1*J*£jS-*-?n<y*BL 019 (B) I4x>i?> 

aflE«>»asK"ir«fc«>©H'e**. 1 <t 

aaMr>-y-2<D«-*lcJ:yx>5?>aa!im»3 5 a |c 
rx>5?^ffl«*JWlL, ; E7 ; ;U^-XflJffl!S|J2 7lcai 
*-r-5o C+1.1401 9 (B) IC^"T4 3IC. ;£JHz>-y- 
2<7)i»m , »§i;SJt<t;gS-tz>-* 1 fflKfi^&^Tli^ 

o>-e&&. ssi*>-y-2<7)ffi^-i*^(D**KSi , iiiajs 

[0 0 3 7] 0 2 014. 01 7<0 J E-x;U'<— XWWSP2 
7roi*^t7"0-y7itfe| lo *gtltKBI=;&l*T 
I4. H5©¥Bfl»*Ui«2 9*«fc<» ^oTKA^m 

a»aiSP3 oxt/iKA^*4asaja5 3 1 iMt»«a*a 

l^-f. KAflmaftttUffS 1 I=I4X>S?>;SJS<0 

ttfryi=»a*saaa>«#*AaLTi**. aaaa 

itStiJS|53 2. rt«7-f-K/<v^aa»3 4l4H5t 
l^«T*fe-SA<. iaffiKJtatta3 3(=l4. xi/i;>;S 

a, *s?BA^ma. i>j»HtttA*u 

[00 3 8] 02 114. 02 0<DBa^«SJtaaj»3 3 

^s ,i ET ; ;u^^-r^P'v^0-efc^o ^aa^aaia 
3 3d4. «reiaiBaMa)fi*i=J6i:r*B«*t lt 

B*L, a«ffi«tt*B»3 3dl=fc^TB«ffi«tt* 

asu3or'fftti$^fc«isi!aA^mai:. aibaaaia 

3 3a T'Wffi$tlfcfi^l»AS*»^<b*ro«#7!)<A73 

aaaiti*. x>s?>a«*ia^?»^3 3 eicrffiiE* 

[00 3 9] 02 214. 02 1 <DStta&J£¥Bffi3 3 



(7) 



1 1 -2942 3 1 



:S;£I4, BQfttfBl OT'lttBJLfc«ISlKA^*^* 
[0 0 4 0] x>S?>EHB*t*3t«Afflft«3^61« 

y B«£*Kit£»iE-r-So c©*^ 01 oic^-tju- 

BkXtfftSffiJMR A«I=»JS LfcS- 3 flttilJSftft 
Alls A21s A3iSt/Ai2s A22x A32<t Lfci§£\ ■& 

fl- 6ffia>aiE&fF4: 9 ll<7>ifSii&Rl~ R*t aMHUiy^ 

r^Bfel^j . A21I4 r^minJlKj . A31I4 rfln 
feltj . MK*#Ai2l4iiSl!RAS&«A< r^ftixj , 
A22I4 rcfKi^j % A32I4 rfriyi £l\-5SB*fc£Si 
T'M^LTfcy. £fcs $gfiRl-R9|4, X>v> 

y, ;u-;n4, «>u*, rx>5;>iiii£S!i*<efiate«r= 

fey. *£*Affift«J&<+< g«£«SJt 
141 4. 5T'fe&„ J , XI* rx>$?>EHBBtf«*EHE 
«l=*ys itS«Affift«J&«:*;*l*»*tt, SffffittSlt 
141 2-Cife-S, J H(0 9<i<7>;U— ;UcJM*L-6. CCJ)i*£ 

it 1= <f * * 5 l=IS^«« * MEIEf * C 1 1= J: y 7 r -f 

■iia)XKo«a-c**¥B«#€/h*<-r*J:5i=is* 

[004 1] 02 314s 0 2 2 03iai^J±**S*-t* 

^-r-Sc X^r-v^S 1 -C*7>*tfc3<DlH]in£Sl£Bfc 
&s Xf»^S 2-CEl(£^i!iA<3f3£fiiR0W±* ,k S*" k * 
ML, B3lsKtt*<&rStt.13l±a>a£r::fi. X^f-v^S 
3 "C A / F *<fl(f K Qt£ n y y * fflij IC & $ <fc 5 f cftfli 
f-*6MLT, ttifrfl.ftwf£S8rU C0)1M»I= 
«fc y £ffl* ( 'J -V ^(IJIC&S) U ^fv?S4 T»J9t«B» 
HL 0fc*tt*«Bf£ffiRiJ2lT-e**frSfr**l5EU 
WTt?fc^l4. Xfv^S 5T*A/F*<19r£*.Ki/£l* 

wf*M*fT*. C©1W»l=J:yx>S5>*Rril6JS:Biy 

*.*»*i=i4, itteMttsy v*m=toiL, *je& 

[0042] fcfc. *Xtt*tta>aS1t«MnX» 3 5 $ 
0 3c7)HJ6^|cjSfflL-C ; fe,J:<, -tr<D«^lc{4. 0 5 
c7)l»A^*4»»ttJg|5 3 1 l=ttx^55>jB*0)ft*3yi=« 
ftMSflEtfAa**.*. 



[0 0 4 3] 02 414s *%n0!>tt<DjglEJiMR£*-r% ' 
^MW»»2 7«>?D3»$Bnf**o B5i:fei»-cii, 
«A*»«UB«3 1 IcitSiRASgi^Aiit-S.fcd 

&c7)i»SJ±:fc1iffi£A7j£-ti-£ 0 01 2lzfclvC*»H« 
-<?*«. B2 00)««lCtil3fll=flUS-e#«. 

[0 0 4 4] 02 5I4. *&W<7>m<J>mMtemZiii-? : E 
■T\Mtf»«2 7 0>:?Q 'V<7 0T?fei.„ 0 2 4<D3gft&Jf$gg 
icfcivctes 8RA^!|!4««t±iSi5 3 1 icflMfeaaftJZftfll 
#B£A*|-f Scfc ; 5i::L.T$#s *Wi»l8lc*Jt^ri*, 

cn©«*>yi=«tt**ifc«»E**A**-&*. 01 
r=*i*-e#*. 

[0045] fei±. ^.ftBn<Dmm<Dmmiz-oi^xmmL 

f=A<s *»WI4C*Ll=IBS$*i*t<D-ei4<E<a^<D* 
Ka^HTc**. 0iJ*.i4s iffigStteflSJjglcfci^Ttts * 

£A<s C*ll=l»***l.*tia>-C?l4<t<. =a- 
7)l/*'yhKMAC (Cerebellar Model Arithmetic 
Computer) «0¥rarattJtefJU£8Jll t,«fe 

^fcs ±fBH;fefl£ffiicfc^T;i4s 4-y--< ^jux>s? 
>icjgfflLfc0ij^^Lri^€)A<s 2-y--r^;ux>v>ic 
*jifflRitt-e*y» ffi*it-b>-y-*fflt^***i=i*, -> 
y >y *it«ttui r-#s «fc a ic^^tk-tr > 

[0 0 4 6] 

1, 2 s 5IE«<D5eBJ?I::J:*u4s «tt<0«!KEA1ff«lc 
J:yfil^iRASftS*iEfltls:S:t±s-rsctA<-t»#s «'h 

B©-fe>-9-sffli^»^nst«»i=j: y . mm&o>&$& 

JtfiJ»$tT-5ci:*<T'#s *fcs ft*©7^-K/«-^ 

3E-ffc-f •Sx^vVS-gBtlcfcl^Ts *ij»c7>fE:^tt 
$|S]±s?F-t±s JMI«<offl*it*J»*ff5cfcA«-e*, W 
*S3, 4|5ttcX)fl^|c < fe^|* > *&l=ffi«tk«Wl*S 
sT^BSLs «feyS/>^/«tWW=J:y < ?a»gc7>ffi«Stt 
ftU«l * ff 5 Zt &H # s 1S*^ 6 s2«<D^B^ let Hl4s 
«*tt**tt¥««)EBWIJ6S1B*<br * c t #s 

it*a7 s sibkcxi^bjiz^^i*. x>e?>ss$Kt 
©H;as*^ &*s6-r « CsTi-cfcy. -t* >-y-at*d?<t < r 
SsZt*<-c#, x>s?>a*«tti^ssa>i!ia* 

[0®O)tB*«:lft^] 

[0 1 ] **B©x>e?><&«»w*t«»is«a> 1 si?ag 

fl^ffi^^Ls x^i?><D*fi60i?sfe-5. 
[0 2] 01C77$lj^Sl 5c7)«fi£0T-&-Se 



(8) 



1 1 -2 9 4 2 3 1 



[0 3] 0 2(DV'f =J>1 5dflfftt5itl^>i/i^ 

•So 

[04] 0 3<DIK^E*W$Riaxa5 2 6C0«/S*^:-r^ 

[06] 06 (A) (* s H5(DS«ffiKlt»:aiW3 3<D 
««*«-r^p^^H. 06 (B) [*B«SKStkv^^ 

[07] B50n»7-f-hMy^g«34(DiM 
[08] H5(D¥Mf XUff 2 90)iJS*St?P^ 
[0 9] H5 0)«Affift»JHiJ»3O<D*»^-T;b*« 

[0i o] 0 9<7);u— ;i/^v^^ , co^5e-eaLfc0T?fe 

'So 

[011] ¥$IRftEa;fttf«ffi»»Eai»Affift« 

[112] E5 0>iKA£*¥4**iiia5 3 1 0>¥9%7iU« 
^-f <7 *J*0-T?&-5 O 
[013] 01 2<Dm&ftJ£&nm»3 1 al=fel*T. 

hcD«E8§«j£0-efc5, 

[01 4] *HK<Dxr/i;rx(D^*4PS^fiJffli^gOTfl!!<D 

[015] 01 4(D$|»gt1 5<7)ffijS0T'fe^o 
[01 6] 97>0ttaBlEftM£ffiKJt0!>llfiK£)ii-r 

[01 ] 



0r*fe-5»o 

[01 7] 01 sov^zi^i 5 dfgT?ff^*t-5-r>i? 

[01 8] 01 7<D0$£^ij)wajsP2 8<7>«j££^-r? 
□ -y^0-efc§ o 

[019] 019 (A) li, 01 7<D5MJS1f*JPXS|J3 
5<D«i?E$^-r^n-v^0s 019 (B) l*X>v>£ 

[0 2 0] 01 7 <D=E-T)l"<-*Mffl&2 7<Dmf&&iji 

[02 1] 0 2 0agff£tttt*tttt3 3 0»¥V^7;U 

[02 2] H2 ia>i«ffiJBtk*»»3 3dlCfeL%T. 

«BS«fiE0T?fe*o 

[02 3] B2 2<0B«ffl«tk^S*#*fcft©7D 
-0trft-5„ 

[024] *§ewo>m<»mmi&&&7K**T)\''<—7>m 
[025] ^fgwaxfiosttjBftssr^^u^— ^« 

WS|5<D« j£ £ ? P v *> 0 T? & h o 

[ft#tf>l&E] 



1 3- 

1 5- 

2 0- 
2 1 • 
2 2- 




2 3, 2 4- -X>v>SS1$ai¥lg 

[04] 
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1#BB¥ 1 1 -2 9 4 2 3 1 
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27 
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(10) 



f#gB¥ 1 1 -2 94 2 3 1 
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33 BK2«ifcS;{£gf 
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*#HrW 1 1 -2 9 42 3 1 



[H 1 O] 
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An(6 



A a i («J 
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15a 

ECU 



15b r 



15a 
15d 
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[Bi 91 
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15c 
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(12) 



t$liB¥1 1 -2 94 2 3 1 
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ftmW 1 1-294231 



1 7] 
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jtuh 
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GflMltlfftUtf 



28a 
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30 
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«A*MMI_J 



31 



(14) 



ftfflW- 1 1 -2 9 42 3 1 



[H2 1 1 



J3 am&a&txim 



ivy visa 
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ftmW- 1 1 -29 4 23 1 
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